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(54) Optical recording/reproducing apparatus and method for using various sizes and types of 
recording/reproducing mediums therein 



(57) An optical recording and/reproducing appara- 
tus is capable of using a selected one of various types 
of recording/reproducing mediums including disc car- 
tridges (200, 210) of at least two different sizes, a naked 
disc, and an adapter containing a disc having a diame- 
ter of 8cm, by positioning the selected recording/repro- 
ducing mediums on one tray (20). The apparatus 
includes a tray (20) mounted to a case (10) and receiv- 
able into and withdrawable from the case (10). The tray 
(20) accommodates the selected recording/reproducing 

FIG.4 



medium so as to prevent movement of the record- 
ing/reproducing medium relative to the tray (20). A 
detecting section detects the size of the selected 
recording/reproducing medium positioned on the tray 
(20), and a state of a disc accommodated therein. A 
rotating section rotates the disc. An information record- 
ing/reproducing section records information onto, 
and/or reproduces information from, the disc rotated by 
the rotating section. 
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Description 

[0001] TTie present invention relates to an optical 
recording/reproducing optical apparatus and method 
thereol s 
[0002] Generally, there are various t/pes of record- 
ing/reproducing mediums such as a disc cartridge, 
adapter, naked disc, or the like. Among them, disc car- 
tridges for holding discs generall/ have two types, i.e., 
one which holds a disc having a diameter of 12cm io 
(hereinafter called a 12cm disc cartridge), and another 
one which holds a disc having a diameter of 8cm (here- 
inafter called a 8cm disc cartridge). Such disc car- 
tridges have an accommodating hole through which a 
turn table, and a chucking clamp of an optical record- is 
ing/reproducing apparatus are advanced. The accom- 
nrxxiating hole communicates with an opening which 
senses as a feeding passage to an optical pickup 
device. A shutter is mounted on each disc cartridge to 
open/dose both the accommodatng hole and the open- 20 
ing. 

[0003] The optical recording/reproducing apparatus 
has a rotating section for rotating the disc at such a 
speed that the information can be recorded/reproduced 
thereon/therefrom, an optical pickup device for reading 25 
an optical signal, or recording the information, by radiat- 
ing a laser beam on the rotating disc while being moved 
in a radial direction of the rotating disc, and a signal 
processing section for processing the information 
detected by the laser beam radiated from the optical 30 
pickup device. 

[0004] Thus, when the disc cartridge is put in the 
optical recording/reproducing apparatus, the shutter of 
the disc cartridge is moved in a certain direction expos- 
ing the accommodating hole and tiie opening of the disc 3s 
cartridge. Then, the turn table and the chucking damp 
are advanced through the accommodating hole to posi- 
tion and chuck the disc. Continuously, the optical pickup 
device is linearly and reciprocally moved in a radial 
direction of the disc in the disc cartridge along tiie open- 40 
ing while recording/reproducing tiie information on/from 
the disc. 

[0005] However, since the conventional optical 
recording/reprodudng apparatus is capable of using 
only one kind of disc cartridge, there is low compatibility, 4S 
i.e., both of the disc cartridges of different sizes such as 
12cm and 8cm disc cartridges cannot be used tiierein. 
[0006] Further, if both 12cm and 8cm discs are to 
be used, respective optical recording/reprodudng appa- 
ratuses for the respective disc cartridges have to be pro- so 
vided. and as a result, the cost accordingly increases. 
[0007] The present invention has been made with a 
view to overcome or reduce the above-described prob- 
lems of tiie prior art, and accordingly, it is an aim of 
embodiments of the present invention to provide an ss 
optical recording/reproducing apparatus capable of 
using disc cartridges of different sizes such as 12cm 
and 8cm disc cartridges, by selectively positioning the 



same on one tray. 

[0008] Another aim of embodiments of the present 
invention is to provide an optical recording/reproducing 
apparatus capable of using a naked disc (without a disc 
cartridge) and an adapter containing an 8cm disc, in 
addition to disc cartridges of different sizes, by selec- 
tively positioning the same on one tray 
[0009] Yet another aim of embodiments of tiie 
present invention is to provide a method of an optical 
recording/reprodudng apparatus for automatically 
detecting tiie type of tiie recording/reproducing medium 
in use as being a 12cm disc cartridge, 8cm disc car- 
tridge, an adapter, or a naked disc, and for automatically 
performing information recording and reproducing proc- 
esses according to the detected recording/reproducing 
medium. 

[0010] /Additional aims and advantages of tiie 
invention will be set forth in part in the description which 
follows and, in part will be apparent from the descrip- 
tion, or may be learned by pradice of tiie invention. 
[0011] According to a first aspect of the invention, 
there is provided an optical recording and/or reproduc- 
ing apparatus to accommodate disc cartiidges as 
recording/reprodudng mediums of at least two different 
sizes which receive respective discs of different sizes, 
including: a case; a tray mounted to the case and 
receivable into and withdrawable from tiie case, the ti-ay 
selectively accommodating the disc cartridges: means 
for supporting the recording/reproducing mediums 
selectively positioned on tiie tray according to sizes of 
the recording/reproducing mediums, so as to prevent 
movement of the recording/reproducing mediums on 
tiie tray; means for detecting the sizes of the record- 
ing/reproducing mediums selectively positioned on tiie 
tray, and states of tiie respective discs accommodated 
in the recording/reproducing mediums; means for rotat- 
ing tiie discs of the recording/reprodudng mediums 
selectively positioned on the tray; means for recording 
information on and/or reproducing the information from 
the discs rotated by tiie rotating means; and a deck 
base for supporting tiie rotating means and the informa- 
tion recording/reprodudng means, and being rotatably 
moved upwardly and downwardly in accordance with 
tiie reception/witiidrawal of tiie tray witii respect to tiie 
case. 

[0012] /Vn aspect of the present invention provides 
an optical recording and/or reprodudng apparatus for 
selectively accommodating at least two differentiy sized 
disc cartridges as recording/reprodudng mediums, tiie 
cartridges containing respective differentiy sized discs, 
the apparatus comprising: a case forming an interior 
space; a tray mounted to the case and insertable into 
and withdrawable from tiie interior space, the ti'ay 
accommodating a selected one of the at least two differ- 
ent sizes of disc cartridges; supporting means for sup- 
porting the selected disc cartridge on the ti'ay. so as to 
prevent movement of the selected disc cartridge relative 
to tiie ti'ay; detecting means for detecting the size of tiie 
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selected disc cartridge positioned on the tray, and 
states of a disc accommodated in the selected disc car- 
tridge; rotating means for rotating the disc of the 
selected disc cartridge positioned on the tray; informa- 
tion recording/reproducing means for recording infor- s 
mation on and/or reproducing the information from the 
disc rotated by the rotating means; and a movable deck 
base on which the rotating means and the information 
recording/reproducing means are mounted, tiie deck 
base positioned in the case; wherein the rotating means io 
and the information recording/reproducing means are 
movable into an operative position in response to inser- 
tion of the tray into the case, and movable to an inoper- 
ative position in response to withdrawal of ttie tray from 
the case. 75 
[001 3] The optical recordingA'eproducing apparatus 
according to the present invention preferably includes: 
means for opening/closing shutters, which are slidably 
disposed on the recording/reproducing mediums to 
open/close the accommodating hole and the opening, in 20 
accordance with the reception/withdrawal of tiie tray 
with respect to the case; and means for pressing hubs 
of the discs accommodated in the reconjing/reproduc- 
ing mediums, to chuck the discs onto the rotating 
means. 25 
[0014] The supporting means preferably includes a 
press member to contact with, and press a side of a first 
disc cartridge holcfing a disc having a diameter of 12cm 
and a second disc cartridge holding a disc having a 
diameter of 8cm of tiie at least two disc cartridges 30 
selectively positioned on tiie tray; a holding member 
mechanism to hold botii sides of the second disc car- 
tridge, to prevent movement of the second disc car- 
tridge positioned on the tray; and a horizontaiity 
member mechanism to maintain a horizontaiity of tiie 35 
second disc cartridge with respect to a bottom of the 
tray. 

[0015] The press member preferably includes a 
press slider disposed on tiie tray, the press slider having 
a pair of hooks to be inserted into the pair of guide 40 
grooves of the tray the press slider further having a pair 
of holes, a pair of press portions integrally formed at first 
and second sides of the press slider, to press the side of 
the first disc cartridge, a pair of press rods movably dis- 
posed within the respective holes of the press slider, 45 
and linearly movable, tiie press rods to press a side of 
the second disc cartridge positioned on the tray, and a 
pair of first coil springs disposed around tiie pair of 
press rods to elastically support the press rods toward 
initial positions, respectively. so 
[0016] The holding member mechanism preferably 
includes a pair of holder brackets movably disposed at 
the coupling holes, respectively, to close-contact with 
opposite sides of the second disc cartridge positioned 
on the ti3y, wherein tiie holder brackets have guide 55 
pieces having upper ends of the guide pieces slanted to 
prevent interference occurring with a lower surface of 
the first disc cartridge. 



[0017] Each of the horizontaiity members includes 
a pair of brackets fixed to botii lower sides of the tray, a 
pair of bracket shafts movably disposed upward and 
downward on the brackets to selectively protrude 
tiirough con^esponding piercing holes so that tiie 
bracket shafts are inserted into the insert holes formed 
at a lower surface of the second disc cartridge, and a 
pair of second coil springs disposed between the 
bracket shafts and the brackets to elastically support the 
bracket shafts upward. 

[0018] The detecting means preferably includes 
first detecting means for detecting a size of the first disc 
cartridge on the tray and a state of tfie disc accommo- 
dated therein; and second detecting means for detect- 
ing a size of a second disc cartridge on the tray and tiie 
state of a disc accommodated therein. 
[001 9] The first detecting means preferably 
includes a plurality of first detecting holes formed on the 
tray con-esponding to tiie sensor holes of the first disc 
cartridge; and at least one sense switch attached to tiie 
deck base, to be inserted into the sensor holes of tiie 
first disc cartridge tiirough tiie first detecting holes. 
Here, the sensor holes of the first disc cartridge prefer- 
ably include a cartridge detecting sensor hole, and a 
plurality of disc state detecting sensor holes. Furtiier. 
tiie sensor switches preferably include a first sensor 
switch disposed to correspond to tiie cartridge detecting 
sensor hole, and a plurality of second sensor switches 
disposed to correspond to tiie disc state detecting sen- 
sor holes. The recording/reproducing medium posi- 
tioned on the ti^ay is preferably detected as the first disc 
cartridge when the first sensor switch is turned *on'. 
[0020] The second detecting means preferably 
includes at least one leaf switch attached to the deck 
base, exposed tiirough tiie guide grooves of the tray, tiie 
leaf switch detecting ttie size of the second disc car- 
tridge positioned on the tray by selectively contacting 
with the contact portions of tiie press rods which are 
moved along tiie guide grooves, and in response, 
turned on/off. a plurality of second detecting holes 
formed on the ti^y con-esponding to the sensor holes of 
tiie second disc cartridge, and a photo-sensor attached 
to the deck base, to detect tiie state of the disc accom- 
modated in the second disc cartridge by projecting a 
laser beam through the second detecting holes to tiie 
sensor holes of tiie second disc cartridge, and to 
receive tiie laser beam projected through the second 
detecting holes to the sensor hole of the second disc 
cartridge, and the recording/reproducing medium posi- 
tioned on the tray is detected as the second disc car- 
tridge when the leaf switch is in 'on' state. 
[0021] The photo-sensor preferably includes a light 
emitting element to project the laser beam to the diffu- 
sion lens through one of the second detecting holes of 
tiie ti'ay, a plurality of light receiving elements disposed 
at positions corresponding to the sensor holes of tiie 
second disc cartridge, tiie light receiving elements to 
receive the laser beams transmitted to the sensor holes 
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of the second disc cartridge via the diffusion lens, and a 
circuit board to which the light emitting element and the 
light receiving elements are attached and supported, 
the circuit board to electrically detect received laser 
beams received by the light receiving elements. 5 
[0022] Further, the detecting means of the optical 
recording and/or reproducing apparatus according to 
the present invention preferably further includes third 
detecting means for detecting a size of the adapter posi- 
tioned on the tray The third detecting means includes a 10 
third sensor switch disposed on the deck base corre- 
sponding to the A3 sensor hole formed on the adapter, 
and the recording/reprodudng medium positioned on 
the tray is detected as the adapter accommodating a 
disc having a diameter of 8cm when the third sensor is 
switch is detected as in 'off state. 
[0023] Further, in the optical recording and/or 
reproducing apparatus according to the present inven- 
tion, a naked disc (without disc cartridge) as the record- 
ing/reproducing medium is preferably also used. Here, 20 
the recording and/or reproducing apparatus preferably 
detects that the naked disc is positioned on the tray 
when the first sensor switch, the leaf switch, and the 
third sensor switch are in 'off state. 
[0024] According to another aspect there is pro- 25 
vided an optical recording and/or reproducing appara- 
tus to accommodate a recording/reproducing medium, 
the recording/reprodudng medium including disc car- 
tridges of at least two different sizes which receive 
respective discs of different sizes, an adapter which 30 
accommodates a disc having a diameter of 8cm, and a 
naked disc, the optical recording and/or reproducing 
apparatus, according to the present invention indudes : 
a case; a tray mounted to the case and receivable into 
and withdrawable from the case, the tray selectively ss 
accommodating first and second disc cartridges of the 
disc cartridges, the adapter, and the naked disc; sup- 
porting means for supporting tiie recording/reproducing 
mediums selectively positioned on the tray according to 
sizes of the recording/ireprodudng mediums, so as to 40 
prevent movement of the recording/reprodudng medi- 
ums on the tray; first positioning means for determining 
a first position of tiie first disc cartridge on the tray; first 
detecting means for detecting a size of tiie first disc car- 
tridge positioned on the tray by the first positioning 46 
means, and a state of a disc accommodated In the first 
disc cartridge; second positioning means for determin- 
ing a second position of the second disc cartridge on 
the tray, second detecting means for detecting a size of 
the second disc cartridge positioned on the tray by the so 
second positioning means, and a state of the disc 
accommodated in tiie second disc cartridge; third 
detecting means for detecting the adapter positioned on 
the tray and the state of the disc accommodated in the 
adapter; disc rotating means for rotating the discs of the ss 
recording/reprodudng mediums which are selectively 
positioned on the tray; information recording/reproduc- 
ing means for recording information on and/or reproduc- 



ing tiie information from the discs rotated by the rotating 
means; and a deck base for supporting the disc rotating 
means and the information recording/reproducing 
means, and being rotatably moved upwardly and down- 
wardly in accordance with the reception/withdrawal of 
tiie tray witfi respect to ttie case. 
[0025] Preferably, the first positioning means 
includes: a pair of first positioning pin holes formed on 
the tray corresponding to the insert apertures of the first 
disc cartridge; and a pair of first positioning pins dis- 
posed on the deck base to be inserted into the insert 
apertures of the first disc cartridge after being passed 
through the first positioning pin holes. 
[0026] Preferably, the second positioning means 
includes: a pair of second positioning pin holes formed 
on the tray corresponding to tiie insert apertures of the 
second disc cartridge; a rotational bracket movably dis- 
posed on tiie case by a hinge pin to be nnoved upwardly 
and downwardly, and having a pair of second position- 
ing pins to be inserted into the insert apertures of the 
second disc cartridge after being passed tiirough the 
second positioning pin holes; and rotational bracket 
operating means operated by the second detecting 
means to rotate the rotational bracket upwardly and 
downwardly 

[0027] Preferably, the rotational bracket operating 
means includes: a slider to be reciprocally and linearly 
moved along a pair of guide protrusions of the case, and 
having a pair of slanted slots formed on both sides 
through which tiie insert protrusions of the rotational 
brackets are inserted, coupling holes fornied on a rear 
end of tiie slider, which has rack gears formed at inner 
drcumference of the coupling holes; a motor which is a 
driving source for reciprocally and linearly moving the 
slider by being turned 'on/off by tiie second detecting 
means; and a power transmitter for f ansmitting tiie driv- 
ing force of the driving motor to the slider. 
[0028] Meanwhile, according to another aspect, 
tiiere is provided a method of recording and/or repro- 
ducing information using an optical recording and/or 
reproducing apparatus according to the present Inven- 
tion indudes the steps of: a) detecting whether tiie 
recording/reprodudng mediums are positioned on the 
fray of the optical recording and/reproducing apparatus; 
b) detecting whether the recording/reprodudng medium 
positioned on the tray is a first disc cartridge, a second 
smaller disc cartridge, an adapter, or a naked disc; c) 
detecting a state of a disc accommodated in tiie record- 
ing/reproducing medium; and d) recording and/or repro- 
ducing an information on tfie disc in accordance with tiie 
results detected in step c). 

[0029] IHere, step b) preferably detects the record- 
ing/reproducing medium positioned on the ti'ay as being 
the first disc carf Idge when a first sensor switch of the 
optical recording and/or reproducing apparatus is in 'on' 
state, as being the second disc CEUlridge when a leaf 
switch Is in 'on' state, as being the adapter when a third 
sensor switch is in 'off state, and as being tiie naked 
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disc when the first sensor switch, the leaf switch, and a 
third sensor switch are in 'off state. 
[0030] Further, the step c) preferably includes the 
sub^eps of: cl) detecting whether the disc is single- 
sided or double-sided; c2) detecting whether the disc is s 
formatted or unformatted; c3} detecting whether to ver- 
ify a recordable side of the disc or not; and c4) detecting 
whether to record or reproduce frie information on/from 
the disc. 

[0031] Further, a method of recording and/or repro- io 
ducing information using an optical recording and/or 
reproducing apparatus according to embodiments of 
the present invention preferably further includes the 
step of displaying information about the type, size, and 
recordable side of the disc, and whether the disc is for- is 
matted or not to a user 

[0032] According to embodiments of the present 
invention, since the disc cartridges accommodating 
discs of different sizes, the adapter holding the 8cm 
disc, and the naked disc can be used on only one tray, 20 
the compatibility of the product is improved, and the 
user has more convenience when using the product. 
Also, the cost decreases. 

[0033] Further, according to embodiments of the 
present invention, since the information recording 2s 
and/or reproducing processes are automatically per- 
formed in accordance with the state of the disc accom- 
modated in the recording/reproducing medium on the 
tray, which are also automatically detected, information 
recording and/or reproducing time can be greatly 30 
reduced. 

[0034] For a better understanding of the invention, 
and to show how embodiments of the same may be car- 
ried into effect, reference will now be made, by way of 
example, to the accompanying diagrammatic drawings 35 
in which: 

Figure 1 is an exploded perspective view showing 
an optica] recording/reproducing apparatus accord- 
ing to a preferred embodiment of the present inven- 40 
tion; 

Figure 2 is a perspective view showing a case, a 
tray, and an adapter of an optical recording/repro- 
ducing apparatus according to a preferred embodi- 45 
ment of the present invention; 

Figure 3 Is an exploded perspective view showing a 
main portion of the optical recording/reproducing 
apparatus according to the preferred embodiment so 
of the present invention; 

Figure 4 is a perspective view showing an 8cm disc 
cartridge used in the optical recording/reproducing 
apparatus according to the prefened embodiment ss 
of the present invention; 

Figure 5 is an enlarged sectional view showing a 



main portion of the dcm disc cartridge in Figure 4; 

Rgure 6A is a plan view showing a 12cm disc car- 
tridge; 

Rgure 6B is a plan view of a tray of the optical 
recording/reproducing apparatus according to the 
preferred embodiment of the present invention, with 
a 12cm disc shown in phantom lines on the tray; 

Rgure 7 is a sectional side view of the optical 
recording/reproducing apparatus shown in Figure 
6: 

Rgure 8 is an enlarged view of an area A shown in 
Rgure 7; 

Rgure 9A is a plan view showing an 8cm disc car- 
tridge; 

Rgure 9B is a plan view of the tray showing the 8cm 
disc positioned on tiie tray of the optical record- 
ing/reproducing apparatus according to the pre- 
fen-ed embodiment of the present invention; 

Rgure 10 is a sectional side view of the optical 
recording/reprodudng apparatus shown in Figure 

9: 

Rgure 1 1 is an enlarged view of an area B shown in 
Rgure 10; 

Rgure 12 is an enlarged view of an area C shown In 
Rgure 10; 

Rgure 13 is a sectional view showing an operation 
of a slider employed in the optical recording/repro- 
ducing apparatus according to the preferred 
embodiment of the present invention; and 

Rgures. 14A and 14B are flow charts for illustrating 
a method of recording/reproducing information 
using an optical recording/reproducing apparatus 
according to the preferred embodiment of the 
present invention. 

[0035] Reference will now be made in detail to tfie 
preferred embodiments of tiie present invention, exam- 
ples of which are illustrated in the accompanying draw- 
ings, wherein like reference numerals refer to tiie like 
elements throughout. The embodiments are described 
below in order to explain the present invention by refer- 
ring to tiie figures. 

[0036] Figures. 1 to 3 show an optical record- 
ing/reproducing apparatus according to the preferred 
embodiment of the present invention. In these figures, a 
reference numeral 10 is a case, and 20 is a tray. The 
tray 20 is mounted to the case 10 and is capable of 
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being received/withdrawn into/from the case 10. The 
tray 20 selectively receives disc cartridges of differerrt 
sizes for holding discs of different sizes, such as a car- 
tridge 200 which holds a disc d having a diameter of 
12cm (hereinafter called a 12cm disc cartridge), and 5 
another cartridge 210 which holds a disc d' having a 
diameter of 8cm (hereinafter called an 8cm disc car- 
tridge), for example. The tray 20 has a support section 
for supporting the disc cartridges 200 and 210 in 
accadance with the sizes of the disc cartridges 200 and 10 
210 thereby preventing the possible movement of the 
disc cartridges 200 and 210 while being positioned on 
the tray 20. 

[0037] Further, the optical recording/reproducing 
apparatus includes a detecting section for detecting the is 
sizes of the disc cartridges 200 and 210 on the tray 20. 
and the state of discs d and d' accommodated in the 
disc cartridges 200 and 210, respectively, a rotating 
section for rotating the discs d and d' (see Figures. 7, 8, 
10, 12, and 13) accommodated in the disc cartridges 20 
200 and 210 positioned on the tray 20, and a record- 
ing/reproducing section for recording/reproducing infor- 
mation on/from tiie discs d and d' rotated by the rotating 
section. 

[0038] The optical recording/reproducing apparatus 2S 
further includes a shutter opening/dosing section for 
opening/closing shutters 202 and 220 (see Figures. 4, 
6, and 9) respectively mounted on the disc cartridges 
200 and 210 in accordance with the receivingAA/itiidraw- 
ing of tiie tray into/from the case 1 0, and a disc chucking 30 
section for chucking the discs d and d' onto tiie rotating 
section by pressing hubs of tiie discs d and d' acconv 
nxxjated in the respective disc cartridges 200 and 210. 
[0039] Hereinafter, the construction of tiie optical 
recording/reproducing apparatus will be described in as 
greater detail with reference to Figures. 4 to 13. 
[0040] Rgure 4 is a perspective view showing the 
8cm disc cartridge 210 used in an optical recond- 
ing/reproducing apparatus, and Figure 5 is an enlarged 
sectional view tiirough tiie 8cm disc cartridge 210 in 40 
Figure 4, witii a cover 214 in a closed state. 
[0041 ] As shown in Rgure 4, the 8cm disc cartridge 
210 has a cartridge case 212 having accommodating 
holes 212a and openings 212b formed on upper and 
lower sides thereof, and an opening cover 214 hinged 4S 
on tiie cartridge case 212 to prevent a separation of the 
disc d* (not shown in tiie drawing) from the 8cm disc car- 
tridge 210. 

[0042] A piercing hole 212c and a plurality of sec- 
ond sensor holes 21 2d are formed at a corner area of so 
the cartridge case 212. The second sensor holes 212d 
include a hole for detecting whether the disc d* has been 
drawn out from the 8cm cartridge case 212 for replace- 
ment, a hole for detecting whether the disc d' is single or 
double-sided, and a hole for detecting whether the disc ss 
d' is formatted or unformatted, for exampla 
[0043] Additionally, the opening cover 214 has fit- 
ting holes 214a corresponding respectively to tiie pierc- 



ing hole 212c and the second sensor holes 212d. A 
diffusion lens 216 of a transparent material is disposed 
at the fitting holes 214a of the opening cover 214. The 
diffusion lens 216 has insert portions 216a respectively 
inserted into the fitting holes 214a, and connectors 
216b for interconnecting the insert portions 216a. 
[0044] A light receiving plate 218 is disposed at 
each of second sensor holes 212d of tiie cartridge case 
212, to selectively open/dose the second sensor holes 
212d as a user wishes. The light receiving plate 218 is 
manually operated by the user 
[0045] The 12cm disc cartridge 200 has an accom- 
modating hole 200a with an opening 200b formed 
extending through upper and lower sides of the 12cm 
disc cartridge 200 (see Figure 6A) and will be described 
in greater detail later on. 

[0046] Meanwhile, referring to Figures. 1 to 3, and 
6B the tray 20 has a center hole 20a and a feeding hole 
20b formed on a bottom tiiereof, corresponding to tiie 
accommodating holes 200a and 212a and the openings 
200b and 212b of the disc cartridges 200 and 210. Due 
to tiie presence of tiie center hole 20a and tiie feeding 
hole 20b, tiie disc d or d' is exposed to the record- 
ing/reproducing section when the shutters 202 and 220 
of the respective disc cartridges 200 and 210 are 
opened by the shutter opening/closing section. It is pref- 
erable that the accommodating hole 21 2a and the open- 
ing 212b of tiie 8cm disc cartridge 210 have tiie same 
diameter and width as the accommodating hole 200a 
and tiie opening 200b of tiie 1 2cm disc cartridge 200. 
[0047] Further, a guide part 22 of a certain height 
bridges an end of the feeding hole 20b of tiie ti^ay 20. 
The guide part 22 is disposed between a pair of guide 
apertures 20c and 20k which are formed on tiie tray 20. 
[0048] A plurality of first and second detecting holes 
20d and 20e are formed at a corner area of tiie tray 20. 
and pairs of first and second positioning pin holes 20f 
and 20g are formed on botii corner areas of tiie tray 20. 
Between tiie first and the second positioning pin holes 
20f and 20g and tiie guide apertures 20c and 20k, a pair 
of rectangular coupling holes 20i having guide rails 20h 
are formed. Adjacent to the coupling holes 20i. a pair of 
penetrating holes 20j are formed. 
[0049] The guide part 22 is provided with a press 
member 24 which presses against an edge of tiie disc 
cartridges 200 and 210 positioned on the t'ay 20 by sur- 
face-contact therewith. A pair of holding units 36 are dis- 
posed in respective ones of the coupling holes 201 to 
hold the 8cm disc cartridge 210 from both sides thereof 
so as to prevent movement of the 8cm disc cartridge 
210 while the same is positioned on the tiray 20. Addi- 
tionally, a pair of horizontal-hold members 42, respec- 
tively disposed in the penetrating holes 20j, maintain the 
8cm disc cartridge 210 horizontal and parallel witii 
respect to the bottom of the tray 20 when tiie 8cm disc 
cartridge 210 is positioned on tiie fray 20. 
[0050] The press member 24 has a press slider 26, 
and press portions 26a formed on respective sides of 
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the press slider 26 to press against an edge of the 1 2cm 
disc cartridge 200. Hooks 28 are formed on the respec- 
tive lower sides of the press portions 26a to be inserted 
into the guide apertures 20c and 20k of the tray 20. A 
pair of press rods 30 are movably disposed in respec- 
tive holes 26b fonried on both sides of tfie press slider 
26 to press against an edge of the 8cm disc cartridge 
210 when the same is positioned on the tray 20. Each of 
the press rods 30 has a contact portion 30b formed on 
the leading end thereof, and a groove 30a formed 
around the circumference of the rod. An E-ring 32 is dis- 
posed in the groove 30a. Thus, the press rods 30 are 
never completely separated from the holes 26b of the 
press sliders 26. Additionally, first coil springs 34 are 
disposed around the press rods 30 to bias the press 
rods 30 to an initial position. Here, the respective con- 
tact portions 30b of the press rods 30 are moved along 
the guide apertures 20c and 20k so that the disc car- 
tridges 200 and 210 are properly supported by, and 
positioned on ttie tray 20. 

[0051] The holding members 36 respectively 
include holder brackets 40 movably disposed at the cou- 
pling holes 20i which are formed at the middle of the 
sides of the tray 20. The holder brackets 40 are moved 
in a perpendicular direction witii respect to the direction 
in which the disc cartridges 200 and 210 are advanced. 
The holder brackets 40 respectively have guide pieces 
38 formed witii guide grooves into which the guide rails 
20h of the coupling holes 20i are inserted. A leading 
end of each of tiie guide pieces 38 is slanted to prevent 
a possible interference that would occur witii a lower 
surface of tiie 12cm disc cartridge 200 when ttie 12cm 
disc cartridge 200 is positioned on tiie tray 20. 
[0052] Further, each horizontal-hold member 42 
has a bracket 46 fixed to a lower surface of ttie tray 20 
by a screw 44, a bracket shaft 48 movably disposed on 
the bracket 46. capable of being moved upward and 
downward, and a second coil spring 50 elastically bias- 
ing respective bracket shafts 48 upwardly. Leading ends 
of tiie bracket shafts 48 pass ttirough ttie piercing holes 
20j of the tray 20. and protrude upwardly ttierefrom to 
be inserted into position holes 21 2e (see Rgure 10} 
formed at the lower surface of tiie 8cm disc cartridge 
210. Thus, the 8cm disc cartridge 210 is maintained 
horizontal when positioned on ttie tray 20. 
[0053] Meanwhile, ttie detecting section has a first 
detecting part for detecting tiie size of ttie 12cm disc 
cartridge 200 and the state of the disc d accommodated 
therein, and a second detecting part for detecting the 
size of the 8cm disc cartridge 210 and tiie state of ttie 
disc d' accommodated therein. 
[0054] The first detecting part has a sensor switch 
arrangement 52 tiiat passes through the first detecting 
holes 20d formed in ttie tray 20 and ttien enters first 
sensor holes 200c (see Figure 6A) of the 12cm disc car- 
tridge 200. Here, ttie first sensor holes 200c may 
include a cartridge sensor hole, and a plurality of disc 
state sensor holes, for example. In ttiis case, the car- 



tridge sensor hole is in the closed state. The disc state 
sensor holes are open/closed in accordance with the 
state of the disa 

[0055] The sensor switch an^angement 52 is 

5 attached to a deck base 60. The deck base is movable 
upwardly and downwardly in response to ttie tray 20 
being inserted or wittidrawn, respectively, from ttie case 
10. The deck base can be mounted and moved in any 
suitable manner. For instance, the deck base can be 

10 hinged along one of its edges (e.g. the right-hand edge 
in Rg. 7) and can have one or more holes with a female 
screw ttiread tiiat receives a motor-driven post having a 
male screw ttiread. When ttie post(s) is rotated by ttie 
motor, tiie desk base is swung upwardly or downwardly 

15 about its hinge. 

[0056] The sensor switch an-angement 52 includes 
a first sensor switch 52a for sensing the types of tiie car- 
ti-idges, and a plurality of second sensor switches 52b 
for sensing the state of tiie disc. In an initial state when 

20 ttie cartridge is not yet mounted to the tray 20, the sen- 
sor switches are in an "or state. Then, when ttie car- 
fridge 200 is positioned on ttie ti^y 20 and advanced 
into the case 1 0, the deck base 60 is raised and accord- 
ingly, ttie sensor switches are respectively inserted into 

25 tiie first sensor holes 200c through a plurality of ttie first 
sensor holes 20d formed in the tBy 20. In such a situa- 
tion, since the cartiidge sensor hole of the 12cm disc 
cartridge 200 is in ttie closed state, tiie first sensor 
switch 52a is pressed by tiie 1 2cm disc cartridge so tiiat 

30 ttie first sensor switch is turned to ttie "on" state. Conse- 
quentiy, it is detected that ttie recording/reproducing 
medium positioned on the tray 20 is tiie 12cm disc car- 
tridge 200. The first sensor switch 52a will not be 
pressed if an 8cm cartridge is installed (compare Figs. 7 

35 and 13). 

[0057] The second detecting part has at least one 
leaf switch 64 attached to the deck base 60 (see Fig. 1 . 
11) to be exposed through the guide aperture 20c or 
20k of tiie tray 20. for sensing the size of the disc car- 

40 ti^idges 200 and 21 0. and a photo-sensor 54 for sensing 
tiie state of tiie disc d' accommodated in ttie 8cm disc 
cartridge 210. Here, tiie leaf switch 64 is selectively 
turned on/off to detect ttie size of the 8cm disc cartridge 
210 by being turned on/off in accordance with selective 

45 contact with ttie contact portions 30b of ttie press rods 
30 which are moved along ttie guide apertures 20c and 
20kttiat contain ttie leaf switch(es) 64. For example, it is 
determined that tiie cartridge is the 8cm disc carfidge 
210 if the leaf switch 64 is in "on" state. Compare the 

50 relationship of ttie contact portion 30b and the switch 64 
in Fig. 7 (when a 12cm cartridge is installed), with ttie 
same relationship in Fig. 10 when an 8cm cartridge is 
installed. 

[0058] As shown in Figure 12, ttie photo-sensor 54 
55 has (i) a light emitting element 56a for projecting a laser 
beam toward the diffusion lens 216 through the second 
detecting holes 20e and the piercing hole 212c of ttie 
8cm disc cartridge case 212. (ii) light receiving ele- 
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merits 56b positioned to correspond to the second sen- 
sor holes 212d of the 8cm disc cartridge 210, to receive 
the laser beam transmitted to the second sensor holes 
21 2d along the diffusion lens 216. and (i") ^ circuit 
board 58 (see also Figure 8) on which the light emitting s 
element 56a and the light receiving elements 56b are 
installed, and for electrically detecting the laser beam 
received by the light receiving elements 56b. Here, the 
diffusion lens 216 is fitted in the fitting holes 214a of the 
opening cover 214. 

[0059] Holders 1 1 4 are integrally formed on the dr- 
curt board 58 at a certain height so as to surround the 
respective light receiving elements 56b. Due to the 
presence of the holders 114. the laser beam transmitted 
to the light receiving element 56b via the diffusion lens 
216 is not diffused to the other neighbouring light 
receiving elements 56b, so that the malfunction of the 
light receiving elements 56b is prevented. 
[0060] As described, according to the optical 
recording/reproducing apparatus of embodiments of the 
present Invention, tiie recording/reproducing medium 
positioned on the tray 20 is detected as being tine 12cm 
disc cartridge 200 when the first sensor switch 52a is in 
"on" state, or as being tiie 8cm disc cartridge 210 when 
the leaf switch 64 is turned "on". Further, the state of the 
disc received in tiie 12cm or 8cm disc cartridge 200 or 
210 is detected through a plurality of the second sensor 
switches 52b and the photosensor 54. 
[0061] According to embodiments of tiie optical 
recording/ reproducing apparatus of the present inven- 
tion, not only the 1 2cm and 8cm disc cartridges 200 and 
210, but also a naked disc (without a disc cartridge 
case) can be positioned on the tray 20 to be used. The 
naked disc is detected when both the first sensor switch 
52a and the leaf switch 64 are in "off state. Since there 
is no cartridge case associated with tiie naked disc, the 
first sensor switch 52a and tiie leaf switch 64 are not 
pressed when the naked disc is positioned in the case 
10. Accordingly, the first sensor switch 52a and the leaf 
switch 64 are in "off state. 

[0062] Further, as shown in Fig. 2, an adapter 65 
accommodating tiie 8cm disc and for permitting the use 
of an 8cm disc in the optical recording/reproducing 
apparatus for a 12cm disc, can be mounted on the tray 
20 to be used, and in tiiis case again, tiie adapter is 
automatically detected. A third sensor switch (not 
shown) for detecting the adapter is additionally pro- 
vided. The third sensor switch is placed to con-espond 
to an A3 sensor hole formed in the adapter. The A3 sen- 
sor hole Is in an open state. Accordingly when the 
adapter Is used, the third sensor switch is received in 
the A3 sensor hole of the adapter. In embodiments of 
the present invention, we set tiie state that the tiiird sen- 
sor switch is inserted into the A3 sensor hole as an "off 
state, and when tiie third sensor switch is turned to the 
"off state, it is determined that the adapter is positioned 
on the ti-ay and inserted into tiie case. 
[0063] As described, the 12cm disc cartridge 200, 



tiie 8cm disc cartridge 210, the naked disc, or the 
adapter is automatically detected through a plurality of 
sensor switches corresponding thereto which are 
switched "on/ofT. 

[0064] Meanwhile, a pair of first positioning pins 62 
disposed on tiie deck base 60 pass through the respec- 
tive first positioning pin holes 20f, to determine the posi- 
tion of the 12cm disc cartridge 200 on the tray 20. The 
first positioning pins 62 are inserted into insert holes 
200d (see Figures. 7 and 8) which aire formed in the 
12cm disc cartridge 200. to position the 12cm disc car- 
tridge 200. 

[0065] Additionally, a rotational bracket 68 is 
mounted on the case 10 by a hinge pin 70. The rota- 
tional bracket 68 has a pair of second positioning pins 
66 which determine tiie position of tiie 8cm disc car- 
fridge 210 on the fray 20. The second positioning pins 
66 are inserted into insert holes 21 2f (see Figures. 10 
and 12} which are formed in tiie 8cm disc cartridge 210. 
to position tiie 8cm disc carfrldge 210. 
[0066] The rotational bracket 68 is rotated 
upward/downwrard by tiie rotational driving means 
which is driven by the photo-sensor 54 that detects the 
disc d* of the 8cm disc cartridge 210. 
[0067] The rotational bracket driving means has a 
slider 80. a driving motor 82, and a power fransmitter for 
fransmitting the driving power of the driving motor 82 to 
tiie slider 80. 

[0068] The slider 80 has a pair of slanted slots 80a 
formed at botii leading ends of the slider 80, into which 
insert profrusions 68a profruding from both sides of tiie 
rotational bracket 68 are inserted. A pair of guide holes 
80b are formed on a middle portion of frie slider 80 into 
which guide profrusions 12 profruding from the case 10 
are inserted. A coupling slot 80d is formed at a rear por- 
tion of the slider 80 and has a rack gear 80c formed at 
its inner circumferential surface. 
[0069] The power fransmitter has a gear 84 
inserted into the coupling slot 80d to be engaged witii 
tiie rack gear 80c, a worm gear 86 integrally formed witii 
tiie gear 84, and a worm 88 press-fitted to a shaft of tiie 
driving mota 82 to be engaged with the worm gear 86. 
[0070] Meanwhile, refen-ing to Figure 1 , the rotating 
section has a spindle motor 90 fixed to the deck base 
60, and a turn table 92 press-fitted to a shaft of tiie spin- 
dle motor 90. The discs d and d* accommodated in tiie 
disc cartridges 200 and 210 are selectively loaded on 
tiie turn table 92. 

[0071] Furtiier, ttie recording/reproducing section 
has the pickup base 96 (Fig. 1) linearly and reciprocally 
moved along a pair of guide rods 94 provided on the 
deck base 60 in parallel relation with each other, an opti- 
cal head 98 disposed on an upper portion of the pickup 
base 96 for recording/reproducing tiie information 
on/from tiie discs d and d* by projecting a laser beam 
onto the recording surface thereof, and a motor 99 
which is the driving source of the pickif) base 96. 
[0072] Also, as shown in Figures. 6B and 96. tiie 
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shutter opening/dosing section has a link 102 pivotally 
disposed at a lower surface of an upper cover 100, an 
opener protrusion 1 04 protruding from an end of the link 
102 to open the shutters 202 and 220 mounted on the 
recording/reproducing medium, and a torsion spring 
(not shovym) disposed at the other end of the link 102 to 
return the link 102 to an initial position. 
[0073] As shown in Figures. 1 and 2, the chucking 
means has a lever 1 1 0 disposed on the upper surface of 
the upper cover 100 to be pivotally moved in accord- 
ance with the insertionAmthdrawal of the tray 20, and a 
damper 112 mounted on one end of the lever 110 to 
tightly press the disc onto the turn table 92. 
[0074] Hereinbelow. an operation of an embodi- 
ment of an optical recording/reproducing optical appa- 
ratus constructed as described above according to the 
present invention will be described in greater detail with 
respect to Figures. 6 to 13, and the flow charts of Fig- 
ures. 14A and 14B. 

[0075] When an ejecting button (not shown) pro- 
vided at a front side of tiie case 10 is pushed, a loading 
motor (not shown) installed inside the case 10 is driven, 
and the tray 20 is ejected outward from the case 1 0. In 
such a situation, one of the 12cm and 8cm disc car- 
tridges 200 and 210. a naked disc, and the adapter is 
selectively positioned on the tray 20. 
[0076] Rgures. 6 to 8 show the 12cm disc cartridge 
200 positioned on the tray 20. As shown in the figures, 
when the 12cm disc cartridge 200 is positioned on the 
tray 20, a lower surface of the 12cm disc cartridge 200 
is in close contact with the bottom of the tray 20. Also, 
the 12cm disc cartridge 200 is supported by the press 
portions 26a of the press slider 26 disposed behind the 
12cm disc cartridge 200. Thus, movement of the 12cm 
disc cartridge 200 is prevented. 
[0077] In such a situation, as the 12cm disc car- 
tridge 200 is positioned on the tray 20, the contact por- 
tions 30b of the press rods 30 are pushed backward 
along the guide apertures 20c and 20k. Further, the 
bracket shafts 48 whose ends have been protruded 
from the pierdng holes 20j of the tray 20. are now 
moved downward by the contact with the lower surface 
of the 12cm disc cartridge 200. 
[0078] Then, as the eject button is pushed again, 
the loading motor is reversely driven, so that the tray 20 
on which the 12cm disc cartridge 200 is positioned is 
advanced into the case 10 (Step S101). At this time, the 
shutter 202 mounted on the 12cm disc cartridge 200 
contacts with the opening protrusion 104 of the link 102 
which is disposed on the upper cover 100. Accordingly, 
the shutter 202 is moved in a certain direction, and the 
accommodating hole 200a and the opening 200b are 
opened. 

[0079] When the tray 20 is completely advanced 
into the case 10, as shown in Figure 7 and Figure 8, the 
deck base 60 is elevated. Accordingly, the turn table 92 
is advanced into the accommodating hole 200a of the 
12cm disc cartridge 200. and the disc d is loaded ther- 



eon. Further, the first positioning pins 62 pass through 
the first positioning pin holes 20f of the tray 20, and then 
are inserted into the insert holes 200d of the 12cm dsc 
cartridge 200. By doing so, the position of the 12cm disc 
s cartridge is determined, and the 12cm disc cartridge 
200 is maintained horizontal, i.e.. parallel with respect to 
the bottom of the tray 20. 

[0080] Simultaneously, an end of the lever 110 piv- 
oted to the upper cover 100 is pivotally moved down- 

10 ward in accordance with the advancing of the tray 20 
into the case 10. Subsequently, the damper 112 is 
advanced into tfie accommodating hole 200a of the 
12cm disc cartridge 200 to press the hub of the disc d 
and to chuck the disc d onto the turn table 92. 

15 [0081 ] In such a situation, it is detected whether the 
tiiird sensor switch is in "on" state (Step SI 02), and if 
yes, it is determined that a disc cartridge or a naked disc 
is positioned (Step SI 03), and if not, it is determined 
that an adapter 65 is positioned (Step SI 04). 

20 [0082] After the step S 103, It is detected if the 
recording/reprodudng* medium positioned on the tray 
20 is the disc cartridge or the naked disc. When the first 
sensor switch 52a and the leaf switch 64 are in the "off 
state, it is determined that the naked disc is positioned 

25 (Step S106). If not, it Is determined that the disc car- 
tridge is positioned (Step SI 07). . 
[0083] Here, when tiie first sensor switch 52a is in 
the "on" slate (Step SI 08). it is determined that the 
recording/reprodudng medium positioned on the tray 

30 20 is the 12cm disc cartridge 200 (Step SI 09). If the leaf 
switch 64 is in "on" state (Step S1 10), it is determined 
tiiat the recording/reprodudng medium positioned on 
tiie tray 20 is the 8cm disc cartridge 210 (Step S1 1 1). 
[0084] After detecting the type of reoording/repro- 

35 ducing medium, the pickup base 96 having the optical 
head 98 is moved to an initial position (Step S1 12). In 
such a situation, by other sensor switches which are 
selectively inserted into the first sensor holes 200c of 
tiie disc cartridge 200, the state of the disc d is 

40 detected. For example, by checking whetiier one of tiie 
sensor switches, that is used as a recording surface 
sensor switch, is turned "on" or "off (Step S1 13). sides 
A and B of the disc can be detected (Steps S 114 and 
S115). Further, by checking whether one of the sensor 

45 switches, that is used as a format sensor switch, is 
turned "on" or "off" (Step S1 16). it is detected whether 
tiie disc is formatted or not (Steps S11 7 and S1 1 8). 
[0085] Further, the term "verification" hereinafter 
means one of information recording processes in which 

50 tiie newly recorded Information is re-read, compared, 
and checked with respect to the preexisting information 
to confirm that the new information is successfully 
recorded. 

[0086] After the state of the disc. I.e.. the size. 
55 recording surface, fonnatted status or the like are 
detected as above, the results are displayed to the user 
for checking (Step S1 1 9). Then, it is detected whetiier to 
perform the verification with respect to tiie recording 
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surface of the disc or not (Steps Si 20 and SI 21). Then, 
it is detected what type of information transfer is to 
occur, i.e., whether the information is to be recorded or 
reproduced (Steps S122. S123, and S124). Finally, the 
information is recorded and/or reproduced on/from the 5 
disc in accordance with the detected results (Step 
SI 25). 

[0087] Here, when the presence of an adapter on 
the tray is detected, the process is performed from the 
step S1 12 after the step S104. When a naked disc is 10 
detected (Step S106), the optical head 98 is moved to 
the initial position (Step SI 06a). and then it is detected 
whetiier the naked disc is single-sided or double-sided 
(Step S 106b). and the recording and/or reproducing is 
perfonned (Step S 106c). accordingly. Here, infomnation is 
as to whether the recording surface of tiie naked disc is 
side A or B, is detected by the optical head 98 which 
reads information about sides A and B of the naked disc 
which is recorded in a reading area of tiie disc. 
[0088] Rgures. 9 to 13 show the situation in which 20 
the 8cm disc cartridge 210 is positioned on the tray 20, 
and tiie information is recorded/reproduced on/from the 
disc d' thereof. The 8cm disc cartridge 21 0 is positioned 
on the tray 20, pushing the press rods 30 formed on the 
press slider 26 backward. In tiiis situation, tiie bracket 25 
shafts 48 whose respective ends are protruded from the 
piercing hole 20j of the ti'ay 20 are inserted into the 
holes 212e of tiie 8cm disc cartridge 210. Also, the 
press rods 30 which have been pushed backward are 
moved toward the cartridge case 212 of the 8cm disc so 
cartridge 210 by the restoring force of the first coil 
spring 34. Accordingly, movement of the 8cm disc car- 
tridge 210 is prevented. 

[0089] Then, the holder brackets 40 disposed at the 
coupling holes 20i of tiie tray 20 are pressed from both 3s 
sides of tiie tray 20. Accordingly, the holder brackets 40 
are moved inward witti respect to tiie tray 20 along the 
guide rails 20h into which the guide pieces 38 are 
inserted, to press against botii sides of tiie case 212 of 
the 8cm disc cartridge 210. Thus, tiie movement of the 40 
8cm disc cartridge 210 in a lateral direction is pre- 
vented. 

[0090] In such a situation, when tiie ti'ay 20 is 
advanced into the case 10, tiirough tiie same process 
described above, tiie shutter 220 of tiie 8cm disc car- 4s 
tridge 21 0 is moved in a certain direction by ttie opening 
protrusion 104 of the link 102. Then the deck base 60 is 
elevated, whereby tiie turn table 92 is moved upward 
and advanced into the accommodating hole 212a of the 
8cm disc cartridge 210 and the disc d' becomes posi- so 
tioned on the turn table. At this time, as shown in Figure 
1 1 , the leaf switch 64 attached to the deck base 60 con- 
tacts tiie contact portions 30b of the press rods 30, and 
detects that the recording/reproducing medium posi- 
tioned on the tray 20 is the 8cm disc cartiidge 210. ss 
[0091 ] When tiie 8cm disc cartridge 21 0 is detected 
by the leaf switch 64. the driving motor 82 is accordingly 
rotated in accordance with the detected signal. Simulta- 



neously, the worm 88, coupled to tiie rotary shaft of the 
driving motor 82, and tiie worm gear 86, engaged with 
the worm 88, are rotated together. Also, as shown in 
Figure 13. as the gear 84 engaged with the rack gear 
80c of the slider 80 is rotated, tiie slider 80 is moved 
backward. In such a situation, tiie rotational bracket 68. 
which is coupled to the inner side of the case 10 by the 
hinge pin 70, is elevated as tiie insert protrusions 68a 
proti'uding from both sides of tiie rotational bracket 68 
are moved along the slanted slots 80a by the linear 
movement of tiie slider 80. Simultaneously, tiie second 
positioning pins 66 fixed to tiie upper surface of the rota- 
tional bracket 68 pass through tiie holes 60a of the deck 
base 60 and tiirough tiie second positioning pin holes 
20g of the tray 20, and are inserted into the insert holes 
212f of the disc cartridge 210. Accordingly, ttie position 
of the 8cm disc cartridge 210 with respect to the tray 20 
is determined. 

[0092] After tiiat. tiie laser beam is projected from 
tiie light emitting element 56a which is attached to tiie 
circuit board 58 of the deck base 60. The laser beam 
passes through the second detecting hole 20e of the 
ti'ay 20 and the piercing hole 212c of the cGsc cartiidge 
210, and to the diffusion lens 21 6 inserted into the fitting 
holes 214a of the opening cover 214. The laser beam is 
tiien received in the light receiving element 56b tiirough 
tiie sensor hole 212d and the second detecting hole 
20e. Accordingly, tiie states of the disc are detected. 
[0093] As shown in Rgure 12, the laser beam pro- 
jected from tiie light emitting element 56a attached to 
the circuit board 58 is projected to tiie insert portion 
216a of tiie diffusion lens 216 while passing through tiie 
piercing hole 212c of the disc cartridge case 212. The 
laser beam projected to the insert portions 216a is 
branched off to a plurality of beams which are respec- 
tively transmitted to tiie connectors 21 6b, which are link- 
ing tiie insert portions 21 6a witii otiier ones of tiie insert 
portions 216a. Such ti-ansmitted laser beams are 
received in tiie light receiving element 56b formed at tiie 
position con-esponding to the second sensor holes 21 2d 
and tiie second detecting holes 20e. after being passed 
tiirough tiie second sensor holes 21 2d and tiie second 
detecting holes 20e. Accordingly, it is automatically 
detected whetiier tiie disc accommodated in the disc 
cartridge is single-sided disc or double-sided, and for- 
matted or unformatted. 

[0094] More specifically, by manually operating and 
tiius blocking one of tiie sensor holes on the 8cm disc 
cartridge 210 witii the light receiving plate 218 which is 
movably attached to tiie disc cartridge case 212, tiie 
user can prevent the laser beam projected tiirough tiie 
diffusion lens 216 from being transmitted to the corre- 
sponding light receiving element 56b. In this case, it is 
detected that tiie disc d' has not been drawn out from 
the 8cm disc cartridge 2 1 0 even once. If tiie light receiv- 
ing plate 218 is operated to block another sensor hole, it 
is detected that the disc d* is double-sided, while the 
disc d' is detected to be a single-sided if the laser is 
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received in the light receiving element 56b. Likewise, by 
manually operating another sensor hole, it is detected 
whether the disc d' is formatted or unformatted. 
[0095] Here, due to the presence of the holder 1 14 
sun^ounding the light receiving elements 56b, the laser s 
beams are not diffused through the other unintended 
neighboring light receiving elements 56b. Accordingly, 
the precise detection of the states of the disc is guaran- 
teed. 

[OOQB] If a naked disc is positioned on the tray 20, io 
then the optical recording/reproducing apparatus moves 
the pickup base 96 having the optical head 98 to the ini- 
tial position after detecting the naked disc. Then, it is 
detected whether the naked disc is single-sided disc or 
double-sided, and the information is recorded and/or is 
reproduced on^om the detected available side(s) of the 
naked disc. 

[0097] Meanwhile, there is an A3 sensor hole which 
is in an open-state. Thus, when the adapter 65 contain- 
ing the disc d' having diameter of 8cm is positioned onto 20 
the tray 20, the third sensor switch is inserted into the 
A3 sensor hole, and accordingly, it is detected that the 
adapter for the 8cm disc is positioned. 
[0098] When the adapter is detected through the 
sensor switch, the pickup base 96 having the optical 2S 
head 98 is moved to the initial position. Then, after 
detecting whether the disc d' is single-sided or double- 
sided, the information is recorded/reproduced on/from 
the detected available side(s) of the disc d'. 
[0099] As described above, according to the optical 30 
recording/reproducing apparatus of embodiments of the 
present invention, the disc cartridges of different sizes, 
the naked disc, and the adapter containing the 8cm disc 
can be positioned on only one tray to be used, so that 
the conrpatibility thereof is enhanced, and the cost is 35 
reduced. 

[01 00] Further, since the states of the discs accom- 
modated in the disc cartridges and the adapter posi- 
tioned on the tray are automatically detected, and since 
the operation thereof is automatically carried out 40 
according to tiie sensed states of the discs, the time 
taken to record/reproduce the information on the disc is 
shortened, tiius providing a greater convenience to the 
user. 

[0101] While the present invention has been shown 45 
and described with reference to the prefen-ed embodi- 
ment tiiereof, it will be understood by those skilled in the 
art that various changes in form and details may be 
effected tiierein without departing from the spirit and 
scope of the invention as defined by the appended so 
claims. 

[0102] The reader's attention is directed to all 
papers and documents which are filed concurrently with 
or previous to tiiis specification in connection with this 
application and which are open to public inspection with ss 
this specification, and the contents of all such papers 
and documents are incorporated herein by reference. 
[0103] All of the features disclosed in this specifica- 



tion (including any accompanying claims, abstract and 
drawings), and/or all of the steps of any method or proc- 
ess so disclosed, may be combined in any combination, 
except combinations where at least some of such fea- 
tures and/or steps are mutually exclusive. 
[0104] Each feature disclosed in this specification 
(including any accompanying claims, at}stract and 
drawings), may be replaced by alternative features 
serving the same, equivalent or similar purpose, unless 
expressly stated othenwise. Thus, unless expressly 
stated otherwise, each feature disclosed is one example 
only of a generic series of equivalent or similar features. 
[0105] The invention is not restricted to the details 
of the foregoing embodiment(s). The invention extend to 
any novel one, or any novel combination, of the features 
disclosed in ttiis specification (including any accompa- 
nying claims, abstract and drawings), or to any novel 
one, or any novel combination, of the steps of any 
metiiod or process so disclosed. 

aalnfis 

1. An optical recording and/or reproducing apparatus 
for selectively accommodating at least two differ- 
ently sized disc cartridges as recording/reproduc- 
ing mediums, tiie cartridges containing respective 
differentiy sized discs, tiie apparatus comprising: 

a case (10) forming an interior space; 

a tray (20) mounted to tiie case (10) and insert- 
able into and withdrawable from the interior 
space, the tray accommodating a selected one 
of the at least two different sizes of disc car- 
tridges (200,210); 

supporting means for supporting tiie selected 
disc cartridge on tiie tray (20), so as to prevent 
movement of tiie selected disc cartridge (200, 
210) relative to tiie tray (20); 

detecting means for detecting the size of tiie 
selected disc cartridge (200. 210) positioned 
on ttie tray (20), and states of a disc accommo- 
dated in the selected disc cartridge (200, 210); 

rotating means for rotating tiie disc of tiie 
selected disc cartridge (200, 210) positioned 
on tiie tray (20); 

information recording/reproducing means for 
recording information on and/or reproducing 
the information from tiie disc rotated by tiie 
rotating means; and 

a movable deck base on which the rotating 
means and the information recording/reproduc- 
ing means are mounted, 
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wherein the rotating means and the intbnmation 
recording/reproducing means are nfX)vable into 
an operative position In response to insertion of 
the tray into the case, and movable to an inop- 
erative position in response to withdrawal of the s 
tray from the case. 

2. The apparatus as claimed In claim 1 , wherein: each 
of the differently sized cartridges comprises: 

10 

an accommodating hole, 
an opening, 

a slidable shutter arranged to open/dose the is 
accommodating hole and the opening; and 

the optical recording arvi/or reprodudng appa- 
ratus further comprising means for open- 
ing/closing the shutter in accordance with the 20 
insertion/withdrawal, respectively, of the tray 
with respect to the case. 

3. The apparatus as claimed in claim 2, wherein the 
tray has a center hole and a feeding hole oorre- 25 
sponding to the accommodating hole and the open- 
ing, respectively, of the cartridge so that the disc is 
exposed to the recording/reproducing means there- 
through. 

30 

4. The apparatus as claimed in claim 1. wherein the 
respective discs accommodated in the cartridges 
each have a hub, and the optical recording and/or 
reproducing apparatus further comprising pressing 
means for pressing against the hub of the disc 35 
accommodated in the cartridge, to chuck the disc 
onto the rotating means. 

5. The apparatus as claimed in claim 1 , wherein a first 

of the disc cartridges holds a 1 2cm diameter disc, 40 
and a second of the disc cartridges holds an 8cm 
diameter disc, the sipporting means comprising: 

a press member an^nged to contact and press 
against a side of the respective first disc car- 4s 
tridge and the second cfisc cartridge; 

a holding mechanism an^anged to hold both 
sides of the second disc cartridge, to prevent 
movement of the second disc cartridge relative so 
to the tray; and 

a horizontalness mechanism arranged to main- 
tain a horizontalness of the second disc car- 
tridge with respect to a bottom of the tray. ss 

6. The apparatus as claimed in daim 5. wherein: the 
tray comprises a pair of guide grooves; and the 



press member comprises: 

a press slider disposed on the tray, the press 
slider having a pair of hooKs arranged to be 
inserted into the pair of guide grooves of the 
tray, the press slider further having a pair of 
holes, 

a pair of press portions integrally formed at first 
and second sides of the press slider, to press 
against the side of the first disc cartridge, 

a pair of press rods movably disposed within 
the respective holes of the press slider, and lin- 
early movable to press against a side of the 
second disc cartridge positioned on the tray, 
and 

a pair of first coil springs disposed around the 
pair of press rods to elastically bias the press 
rods toward Initial positions, respectively 

7. The apparatus as daimed in claim 5, wherein the 
tray further comprises coupling holes, and the hold- 
ing member mechanism comprises a pair of holder 
brackets movably disposed at the coupling holes, 
respectively, to close-contact with opposite sides of 
the second disc cartridge positioned on the tray, 
wherein the holder brackets have guide pieces, 
upper ends of the guide pieces being slanted to 
prevent interference with a lower surface of the first 
disc cartridge. 

8. The apparatus as claimed in daim 3. wherein: 

the second disc cartridge has a pair of insert 
holes formed at a lower surface thereof; the 
tray further conrprises a pair of piercing holes; 
and each of the horizontalness members com- 
prises: 

a pair of brackets fixed to both lower sides of 
the tray, 

a pair of bracket shafts movably disposed 
upward and downward on the brackets to 
selectively protrude through corresponding 
pierdng holes so that tiie bracket shafts are 
inserted Into the Insert holes formed at a lower 
surface of the second disc cartridge, and 

a pair of second coil springs disposed between 
the bracket shafts and the brackets to elasti- 
cally bias the bracket shafts upwardly. 

9. The apparatus as daimed in claim 6. wherein the 
detecting means comprises: 
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a first detector for detecting whether the first 
disc cartridge is on the tray and a state of the 
disc accommodated therein; and 

a second detector for detecting whether the s 
second disc cartridge is on the tray and the 
state of a disc accommodated therein. 

10. The apparatus as claimed in claim 9. wherein, the 
first disc cartridge has a plurality of sensor holes; io 
and the first detector comprises: 



disc state detecting sensor holes, and 

the disc cartridge positioned on the tray is 
detected as being the first disc cartridge when 
the first sensor switch is turned 'on'. 35 

11. The apparatus as claimed in claim 9, wherein the 
second disc cartridge has a plurality of sensor 
holes; the second detector comprises: 

40 

at least one leaf switch attached to the deck 
base and exposed through the guide grooves 
of the tray, the leaf switch arranged for detect- 
ing whether the second disc cartridge is posi- 
tioned on the tray by selectively contacting the 45 
contact portions of the press rods which are 
moved along the guide grooves, and in 
response, turned on/off. 

a plurality of second detecting holes formed on so 
the tray corresponding to the sensor holes of 
the second disc cartridge, and 

a photo-sensor attached to the deck base, to 
detect the state of the disc accommodated in 55 
the second disc cartridge by projecting a laser 
beam through the second detecting holes to 
tiie sensor holes of the second disc cartridge, 



and to receive the laser beam projected 
through the second detecting holes to the sen- 
sor hole of the second disc cartridge, and. 

the disc cartridge positioned on the tray is 
detected as being the second disc cartridge 
when the leaf switch is in 'on* state. 

1 2. The apparatus as claimed in daim 1 1 , wherein: 

the second disc cartridge has a body and an 
opening cover, the opening cover having a dif- 
fusion lens cfisposed at the opening cover at 
position corresponding to the sensor holes of 
the second cartridge; 

the photo-sensor comprises: 

a light emrtting element to project the laser 
beam to the diffusion lens through one of the 
second detecting holes of the tray. 

a plurality of light receiving elements disposed 
at positions corresponding to the sensor holes 
of the second disc cartridge, tiie light receiving 
elements anranged to receive the laser beams 
transmitted to the sensor holes of tiie second 
disc cartridge via the diffusion lens, and 

a circuit board to which the light emitting ele- 
ment and the light receiving elements are 
attached and supported, the circuit board 
arranged to electrically detect received laser 
beams received by the light receiving ele- 
ments. 

13. The apparatus as claimed in claim 12, wherein the 
light receiving plate is disposed at tiie respective 
sensor holes of the second disc cartridge to selec- 
tively open/close the sensor holes, to control the 
detecting of the state of the disc accommodated in 
tiie second disc cartridge according to movement 
tiiereof by a user. 

14. The apparatus as claimed in claim 12, wherein 
each of the light receiving elements is surrounded 
by a respective holder having a predetermined 
height, so that the laser beams are not diffused 
tiirough other neighbouring ones of the light receiv- 
ing elements. 

15. The apparatus as claimed in claim 1. wherein the 
rotating means comprises: 

a turn table onto which tiie discs accommo- 
dated in the respective disc cartridges are posi- 
tioned, and 



a plurality of first detecting holes formed on the 
t^ay con-esponding to the sensor holes of the 
first disc cartridge; and is 

at least one sensor switch attached to the deck 
base, to be inserted into tiie sensor holes of tiie 
first disc cartridge through the first detecting 
holes, wherein: 20 

tiie sensor holes of the first disc cartridge com- 
prise a cartridge detecting sensor hole, and a 
plurality of disc state detecting sensor holes, 
and 25 

tiie sensor switches comprise a first sensor 
switch anranged to con'espond to tiie cartridge 
detecting sensor hole, and a plurality of second 
sensor switches arranged to correspond to tiie 30 
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a spindle motor to rotatably drive the turn table. 

16. The apparatus as claimed in claim 1, wherein the 
information recording/reproducing means com- 
prises: 5 

an optical head; 

a pickup base on which the optical head is dis- 
posed; 10 

a pair of guide rods to guide the pickup base in 
a radial direction of a disc while the corre- 
sponding disc cartridge is mounted on the tray 
so that the pickup base is reciprocally and line- is 
arly moved; and 

a motor which is a driving source of the pickup 
base. 

20 

17. The apparatus as claimed In daim 2, further con> 
prising: 

an upper cover coupled to an upper portion of 



18. The apparatus as claimed in daim 4, further com- 
prising: 

45 

an upper cover coupled to an ipper portion of 
the case; 

wherein the chucking means comprises: 



disc cartridges dosely to the rotating means. 
19. An optical recording and/or reprodudng apparatus 



for selectively accommodating an adapter and at 
least two differently sized disc cartridges as record- 
ing/reproducing mediums, the cartridges containing 
re^ective differently sized discs, and the adapter 
accommodating a disc having a diameter of 8cm. 
the apparatus comprising: 

a case forming an interior space; 

a tray mounted to the case and insertable into 
and withdrawable from the interior space, the 
tray acconrvnodating a selected one of: the two 
differently sized disc cartridges and the 
adapter as the selected recording/reproducing 
medium; 

supporting means for supporting the selected 
recording/reprodudng medium on the tray, so 
as to prevent movement of the selected record- 
ing/reproducing medium relative to the tray; 

detecting means for detecting whether a 
recording/reprodudng medium positioned on 
the tray is a first disc cartridge accomnrxxjating 
a disc having a diameter of 12cm. a second 
disc cartridge accommodating a disc having a 
diameter of 8cm, or the adapter, and for detect- 
ing a state of the disc accommodated in the 
selected recording/reproducing medium; 

rotating means for rotating the disc of the 
selected recording/reproducing medium posi- 
tioned on the tray; 

information recording/reproducing means for 
recording information on and/or reproducing 
the information from the disc rotated by the 
rotating means; and 

a movable deck base on which the rotating 
means and the information and means are 
mounted, the deck base positioned in the case 
wherein the rotating means and the information 
recording/reprodudng means are movable into 
an operative position in response to insertion of 
the tray Into the case, and movable to an inop- 
erative position in response to withdrawal of the 
tray from the case. 

20. The apparatus as claimed in claim 19, wherein the 
supporting means comprises: 

a press member arranged to contact and press 
against a side of whichever disc cartridges and 
adapter is positioned on the tray; 

a holding mechanism arranged to hold both 
sides of the second disc cartridge, to prevent 



10 



15 



the case and having a lower surface; wherein 25 
the shutter opening/closing means comprises: 

a link pivotally disposed at the lower surface of 
the upper cover, and having first and second 
ends, 30 

an opening protrusion protruding from the first 
end of the link to contact respective sides of the 
shutters of the disc cartridges upon reception 
of the tray within the case, and ss 

a spring disposed at the second end of the link, 
to return the link to an initial position, wherein 
the link is pivoted in accordance with recep- 
tion/withdrawal of the tray with respect to the 4o 
case. 



a lever fixed to the upper cover to be pivoted in so 
accordance with the reception/withdrawal of 
the tray, and having an end, and 

a damper mounted on the end of the lever, to 
press hubs of the discs accommodated in the 55 
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movement of the second disc cartridge relative 
to the tray; and 

a horizontalness mechanism anranged to main- 
tain a horizontalness oi the second disc car- s 
tridge with respect to a bottom of the tray. 

21. The apparatus as claimed in claim 20. wherein: 

the tray comprises a pair of guide grooves; and io 
the press member conprises: 

a press slider dsposed on the tray, the press 
slider having a pair of hooks anranged to be 
inserted into the pair of guide grooves of the is 
tray, the press slider further having a pair of 
holes, 

a pair of press portions integrally formed at first 
and second sides of the press slider, to press 20 
against the side of the first disc cartridge or the 
adapter, 

a pair of press rods movably disposed within 
the respective holes of the press slider, and lin- 25 
early movable to press against a side of the 
second disc cartridge positioned on the tray, 
and 

a pair of first coil springs disposed around the 30 
pair of press rods to elastically bias the press 
rods toward initial positions, respectively. 



22. The apparatus as claimed in claim 20, wherein the 
tray further comprises coupling holes, and the hold- 35 
ing mechanism comprises a pair of holder brackets 
movably disposed at the coLf)ling holes, respec- 
tively, to close-contact with opposite sides of the 
second disc cartridge positioned on the tray 
wherein the holder brackets have guide pieces, 40 
upper ends of the guide pieces being slanted to 
prevent interference with a lower surface of the first 
disc cartridge or the adapter 

23. The apparatus as claimed in claim 20, wherein: 4s 

tiie second disc cartridge has a pair of position 
holes formed at a lower surface thereof; 

the tray further comprises a pair of piercing so 
holes; and 



a pair of bracket shafts movably disposed 
upward and downward on the brackets to 
selectively protrude through corresponding 
piercing holes so that the bracket shafts are 
inserted into insert holes formed at a lower sur- 
face of the second disc cartridge, and 

a pair of second coil springs disposed between 
the bracket shafts and the brackets to elasti- 
cally bias the bracket shafts upwardly. 

24. The apparatus as claimed in claim 21 , wherein tiie 
detecting means comprises: 

a first detector for detecting whetiier the first 
disc cartridge is on the tray and a state of the 
disc accommodated therein; 

a second detector tor detecting whetiier tiie 
second disc cartridge is on the tray and ttie 
state of a disc accommodated therein; and 

a third detector for detecting whether tiie 
adapter is positioned on the tray, and the state 
of a disc accommodated therein. 

25. The apparatus as claimed in claim 24, wherein, tiie 
first disc cartridge has a plurality of sensor holes: 
and tiie first detector comprises: 

a plurality of first detecting holes formed on the 
tray corresponding to tiie sensor holes of the 
first disc cartridge; and 

at least one sensor switch attached to tiie deck 
base, to be inserted into the sensor holes of the 
first disc cartridge through the first detecting 
holes, wherein. 

the sensor holes of tiie first disc cartridge com- 
prise a cartridge detecting sensor hole, and a 
plurality of disc state detecting sensor holes, 
and 

the sensor switches comprise a first sensor 
switch arranged to correspond to the cartridge 
detecting sensor hole, and a plurality of second 
sensor switches an^nged to correspond to the 
disc state detecting sensor holes, and 

the recording/reproducing medium positioned 
on the tray is detected as being the first disc 
cartridge when tiie first sensor switch is turned 
'on'. 

26. The apparatus as claimed in claim 24. wherein tiie 
second disc cartridge has a plurality of sensor 
holes; the second detector comprises: 



each of tiie horizontalness members com- 
prises: 

55 

pair of brackets fixed to botii lower sides of the 
tray. 



45 



so 
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at least one leaf switch attached to the deck 
base and exposed through the guide grooves 
of the tray, the leaf switch arranged for detect- 
ing whether the second disc cartridge is posi- 
tioned on the tray by selectively contacting the 5 
contact portions of the press rods which are 
moved along the gidde grooves, and in 
response, turned on/off, 

a plurality of second detecting holes formed on 10 
the tray con^esponding to the sensor holes of 
the second disc cartridge, and 

a photo-sensor attached to the deck base, to 
detect the state of the disc accommodated in is 
the second disc cartridge by protecting a laser 
beam through the second detecting holes to 
the sensor holes of the second disc cartridge, 
and to receive the laser beam projected 
through the second detecting holes to the sen- 20 
sor hole of the second disc cartridge, and. 

the recording/reproducing medium positioned 
on the tray is detected as being the second disc 
cartridge when the leaf switch is in 'on' state. 25 



as to prevent movement of the selected record- 
ing/reproducing medium relative to the tray; 

detecting means for detecting whether a 
recording/reproducing medium positioned on 
the tray is a first disc cartridge accomnnodating 
a disc having a diameter of 12cm. or a second 
disc cartridge accommodating a disc having a 
diameter of 8cm. or the adapter, and for detect- 
ing a state of the disc accommodated in the 
selected recording/reproducing medium; 

rotating means for rotating the disc of the 
selected recording/reproducing medium posi- 
tioned on the tray; 

information recording/reproducing means for 
recording information on and/or reproducing 
the information from the disc rotated by the 
rotating means; 

shutter opening/dosing means for open- 
ing/dosing the shutters in accordance with the 
reception/withdrawal of the tray with respect to 
the case; 



27. The apparatus as claimed in claim 25, wherein, the 
adapter has an adapter sensor hole; the third 
detector comprises a third sensor switch disposed 

on the deck base corresponding to the adapter sen- so 
sor hole formed on the adapter, and the record- 
ing/reproducing medium positioned on the tray is 
detected as being tiie adapter when the third sen- 
sor switch is in 'off' state. 

35 

28. An optical recording and/or reproducing apparatus 
for selectively accommodating an adapter and at 
least two differently azed disc cartridges as record- 
ing/reproducing mediums, the cartridges containing 
respective differentiy sized discs, and the adapter 40 
accommodating a disc having a diameter of 8cm. 
each of the recording/reproducing mediums having 

an accommodating hole, an opening, and a shutter 
slidably disposed tiiereon to open/dose the acconv 
modating hole and the opening, tiie optical record- 4S 
ing and/or reproducing apparatus comprising: 

a case forming an interior space; 

a tray mounted to the case and insertable into so 
and witiidrawable from the interior space, the 
tray accommodating a selected one of: the two 
differentiy sized disc cartridges and the 
adapter as tiie selected recording/reproducing 
medium; 55 

supporting means for supporting the selected 
recording/reproducing medium on the tray, so 



disc chucking means for pressing a hub of tiie 
disc accommodated in the selected record- 
ing/reproducing medium, to chuck the disc onto 
the rotating means; and 

a movable deck base on which the rotating 
means and the information recording/reproduc- 
ing means are mounted, the deck base posi- 
tioned in the case 

wherein the rotating means and tiie information 
recording/reprodudng means are movable into 
an operative position in response to. insertion of 
the tray into tiie case, and movable to an inop- 
erative position in response to withdrawal of tiie 
tray from the case. 

29. An optical recording and/or reproducing apparatus 
for accommodating a recording/reproducing 
medium, tiie recording/reprodudng medium selec- 
tively comprising at least two differentiy sized disc 
cartridges which receive respective differentiy sized 
discs, an adapter which accommodates a disc hav- 
ing a diameter of 8cm, and a naked disc; the optical 
recording and/or reproducing apparatus compris- 
ing: 

a case forming an interior space; 

a tray mounted to tiie case and insertable into 
and withdrawable from the interior space, tiie 
tray accommodating a selected one of: first and 
second disc cartridges, the adapter, and tiie 



35 
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naked disc as the selected recording/reproduc- 
ing medium; 

supporting means for supporting the selected 
recording/reproducing medium on the tray, so s 
as to pre\/ent movement of the selected record- 
ing/reproducing medium relative to the tray; 

first positioning means for determining a first 
position of the first disc cartridge on the tray; io 

first detecting means for detecting a size of the 
first disc cartridge positioned on the tray by the 
first positioning means, and a state of a disc 
accommodated in the first disc cartridge; is 

second positioning means for determining a 
second position of the second disc cartridge on 
the tray; 

20 

second detecting means for detecting a size of 
tiie second disc cartridge positioned on the tray 
by the second positioning means, arxi a state 
of the disc accommodated in the second disc 
cartridge; 25 

tiiird detecting means for detecting the adapter 
positioned on the tray, and a state of tiie disc 
accommodated in ^e adapter; 

30 

disc rotating means for rotating the disc of the 
selected recording/reproducing medium posi- 
tioned on the tray; 

Information recording/reproducing means for 35 
recording information on and/or reproducing 
Information from the disc rotated by the rotating 
means; and 

a movable deck base on which the rotating 40 
means and tiie Information recording/reproduc- 
ing means are mounted, the deck base posi- 
tioned In the case; 

wherein tiie rotating means and the information 
recording/reproducing means are movable into 45 
an operative position In response to Insertion of 
tiie tray Into the case, and movable to an Inop- 
erative position In response to withdrawal of the 
tray from the case. 

50 

30. The apparatus as claimed in claim 29, wherein the 
first disc cartridge has insert apertures formed 
therein, 

the first positioning means comprises: 55 

a pair of first positioning pin holes formed on 
tiie tray conresponding to the insert apertures 



of the first disc cartridge; and 

a pair of first positioning pins cfisposed on the 
deck base arranged to be inserted into the 
insert apertures of the first disc cartridge after 
being passed through the first positioning pin 
holes. 

31. The apparatus as claimed in claim 29, wherein the 
second disc cartridge has insert apertures formed 
thereon, 

the second positioning meeuis comprises: 

a pair of second positioning pin holes formed 
on the tray conresponding to the insert aper- 
tures of the second disc cartridge; 

a rotational bracket movably disposed on tiie 
case by a hinge pin and arranged to be moved 
upwardly and downwardly, and having a pair of 
second positioning pins arranged to be 
inserted Into the Insert apertures of the second 
disc cartridge after being passed through the 
second positioning pin holes; and 

rotational bracket operating means operated by 
the second detecting means to rotate the rota- 
tional bracket upwardly and downwardly. 

32. The apparatus as claimed in daim 31 . wherein: 

the case comprises a pair of guide protrusions 
protruding from a bottom of the case, 

the rotational bracket comprises a pair of Insert 
protrusions protruding from both sides of the 
rotational bracket, 

the rotational bracket operating means com- 
prises: 

a slider arranged to be reciprocally and linearly 
moved along a pair of guide protrusions of the 
case, and having a pair of slanted slots formed 
on both sides thereof through which the Insert 
protrusions of the rotational brackets are 
inserted, coupling holes formed on a rear end 
of tiie slider, which have rack gears formed at 
an inner circumference of tiie coupling holes; 

a motor for reciprocally and linearly moving tiie 
slider by being turned *on/ofr by the second 
detecting means; and 

a power transmitter for transmitting the driving 
force of the motor to tiie slider. 



4/15/04, EAST Version: 2.0.0.29 



33 



EP1 018 729A2 



34 



33. The apparatus as ctaimed in claim 32, wherein the 
driving force transmitter comprises: 

a gear engaged with the rack gear of the slider 
by being inserted into the coupling holes of the s 
slider; 

worm gear coaxially connected with the gear; 
and 

10 

worm press-f rtted to a shaft of the motor to be 
engaged with the wonm gear. 

34. An optical recording and/or reproducing apparatus 

for selectively accommodating an adapter and at is 
least two differently sized disc cartridges as record- 
ing/reproducing mediums, the cartridges accom- 
modating respective differently sized discs and the 
adapter accommodating a disc having a diameter 
of 8cm, each of the recording/reproducing mediums 20 
having an accommodating hole, an opening, and a 
shutter slidably disposed thereon to open/close the 
accommodating hole and the opening, the optical 
recording and/or reproducing apparatus compris- 
ing: 25 

a case forming an interior space; 

a tray mounted to the case and insertable into 
and withdrawable from the interior space, the 30 
tray accommodating a selected one of: first and 
second disc cartridges, the adapter, and the 
naked disc as the selected recording/reproduc- 
ing medium; 

35 

supporting means for supporting the selected 
recording/reproducing medium on the tray, so 
as to prevent movement of the selected record- 
ing/reproducing medium relative to the tray; 

40 

first positioning means for determining a first 
position of the first disc cartridge on the tray; 

first detecting means for detecting a size of the 
first cfisc cartridge positioned on the tray by the 45 
first positioning means, and a state of a disc 
accommodated in the first disc cartridge; 

second positoning means for determining a 
second position of the second disc cartridge on so 
the tray; 

second detecting means for detecting a size of 
the second disc cartridge positioned on the tray 
by the second positioning means, and a state ss 
of the disc accommodated in the second disc 
cartridge; 



third detecting means for detecting the adapter 
positioned on the tray, and a state of the disc 
accommodated in the adapter; 

disc rotating means for rotating the disc of the 
selected recording/reproducing medium posi- 
tioned on the ti^ay; 

information recording/reproducing means for 
recording information on and/or reproducing 
the information from the disc rotated by the disc 
rotating means; 

shutter opening/dosing means for open- 
ing/dosing the shutters in accadance with tiie 
receptionMrthdrawal of the ti-ay with respect to 
the case; 

disc chucking means for pressing a hub of tiie 
disc accommodated in the selected record- 
ing/reproducing mediums, to chuck the disc 
onto tiie disc rotating means; and 

a movable deck base on which the disc rotating 
means and the information recording/reproduc- 
ing means are mounted, tiie deck base posi- 
tioned in tiie case; 

wherein the disc rotating means and tiie infor- 
mation recording/reproducing means are mov- 
able into an operative position in response to 
insertion of the ti'ay Into the case, and movable 
to an inoperative position in response to with- 
drawal of the fay from tfie case. 

35. A metiiod of recording and/or reproducing informa- 
tion using an optical recording and/or reproducing 
apparatus, comprising the steps of: 

a) detecting whetiier a recording/reproducing 
medium is positioned on a tray of tiie optical 
recording and/reproducing apparatus; 

b) detecting whetiier the recording/reproducing 
medium positioned on tiie tray is a first disc 
cartridge, a second smaller disc cartridge, an 
adapter, or a naked disc; 

c) detecting a state of a disc accommodated in 
the recording/reproducing medium; and 

d) recording and/or reproducing information on 
the disc in accordance with the results detected 
in step c). 

36. The metiiod as claimed in claim 35. wherein tiie 
step b) comprises detecting tiie recording/repro- 
ducing medium positioned on the tray as being tiie 
first disc cartridge when a first sensor switch of the 



4/15/04, EAST Version: 2.0.0.29 



35 



EP1 018729 A2 



36 



optical recording and/or reproducing apparatus is in 
'on* state, or as being the second disc cartridge 
when a leaf switch is in 'on* state, or as being the 
adapter when a third sensor switch is in 'off' state, 
or as being the naked disc when the first sensor 5 
switch, the leaf switch, and the third sensor switch 
are in *off state. 

37. The method as claimed in claim 35. wherein the 
step c) comprises the sub-steps of: 10 

c1) detecting whether the disc is single-sided 
or double-sided; 

c2) detecting whether the disc is formatted or is 
unformatted; 

c3) detecting whether to verify a recordable 
side of the disc or not; and 

20 

c4) detecting whether to record or reproduce 
the information on/from the disc. 

38. The method as claimed in claim 35, further com- 
prising, after the step c), the step of displa/ing infor- 25 
mation about tiie type of the recording/reproducing 
medium and the state of tiie disc detected from tiie 
above steps to a user. 

39. A method of recorcGng and/or reproducing informa- 30 
tion using an optical recording and/or reproducing 
apparatus, comprising the steps of: 

a) detecting whether a recording/reproducing 
medium is positioned in a tray of the optical 35 
recording and/or reproducing apparatus; 

b) moving a recording and/or reproducing 
device of tiie optical recording and/or reproduc- 
ing apparatus to an initial position when the 40 
recording/reproducing medium is detected as 
positioned in tiie step a); 

c) detecting a type and size of tiie record- 
ing/reproducing medium positioned on tiie tray; 45 

d) detecting whetiier tiie disc accommodated in 
the recording/reproducing medium is single, or 
double-sided; 

50 

e) detecting whether the disc is formatted or 
unformatted; 

f) displaying information about the type, size, 
and recordable side of the disc, and whether 55 
the disc is formatted or not, which are detected 

in tiie steps c), d). and e). to a user; 



g) detecting whether to verify a recordable side 
of the disc or not; 

h) detecting whether to record or reproduce tiie 
infonmation on/from the disc; and 

1) recording and/or reproducing the information 
on/from the disc in accordance with the results 
detected in the above steps. 
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